In this paper, we give the definitions of quaternionic Smarandache curves in 3-dimensional Euclidean space 3 E and we investigate some differential geometric properties of these curves.
Introduction
The quaternion was introduced by Hamilton. His initial attempt to generalise the complex numbers by introducing a 3-dimensional object failed in the sense that the algebra he constructed for these 3-dimensional objects did not have the desired properties. On 16th October 1843 Hamilton discovered that the appropriate generalization is one in which the scalar (real) axis is left unchanged whereas the vector (imaginary) axis is supplemented by adding two further vector axes [11] .
Some differential geometers have studied on special curves by using the quaternions. Güngör and Tosun have studied the spatial quaternionic rectifying curves in Euclidean space 3 R [7] . In [9, 10] Önder has given the definitions and characterizations of spatial quaternionic Salkowski, anti-Salkowski and similar curves and he has introduced the quaternionic similar curves 4-dimensional Euclidean space 4 E . Gök, Okuyucu, Kahraman and Hacısalihoğlu have given a new defnition of harmonic curvature functions in terms of 2 B and they have defined a new kind of slant helix which they have called 2 B -slant helix in 4-dimensional Euclidean space 4 E by using the new harmonic curvature functions [5] . Kahraman, Gök and Hacısalihoğlu have studied quaternionic slant helices which they have called semi-real quaternionic 2 B -slant helix in four dimensional semi-Euclidean space 4 2 E [3] . Çöken and Tuna have studied quaternion valued functions and quaternionic inclined curves in the semi-Euclidean space 4 2 E [1] . They have given the Serret-Frenet formulae for the quaternionic curve in the semi-Euclidean space 4 2 E . Then they have defined quaternionic inclined curves and harmonic curvatures for the quaternionic curves in the semi-Euclidean space 4 2 E . In [2] Ali has introduced some special Smarandache curves in the Euclidean space. He has studied Frenet-Serret invariants of a special case. Çetin, Tunçer and Karacan have investigated special Smarandache curves according to Bishop frame in Euclidean 3-space. Furthermore, they have found differential geometric properties of these special curves and they have calculated first and second curvature (natural curvatures) of these curves. Also they have defined the centers of the curvature spheres and osculating spheres of Smarandache curves [8] .
In this study, we define spatial quaternionic Smarandache curves in 3-dimensional Euclidean space 3 E and we give some differential geometric properties of these curves.
Preliminaries
In this section we give the basic elements of the quaternions and quaternionic curves. More details can be investigated in [6, 4, 11] .
A real quaternion is defined by 
Here, h is the symmetric, real-valued, non-degenerate and bilinear form.
The quaternion product of p and q is defined by
where , and ∧ are inner product and cross product in 3 E , respectively.
The norm of the quaternion q is given by
The inverse of the quaternion q is given by 
Then, the principal curvature and principal normal vector field of curve γ are respectively, On the other hand, we express
So, the binormal vector of curve γ is ) ( 2 The tangent vector of curve γ can be written as follow,
Quaternionic
(3.9)
Differentiating (3.9) with respect to s , we obtain On the other hand, we express
So, the binormal vector of curve γ is
We differentiate (3.7) with respect to s in order to calculate the torsion The tangent vector of curve γ can be written as follow,
Differentiating (3.14) with respect to s , we obtain ) ( ) 2 ( Then, the principal curvature and principal normal vector field of curve γ are respectively, On the other hand, we express
So, the binormal vector of curve γ is ) ( 2 1 The tangent vector of curve γ can be written as follow, On the other hand, we express
So, the binormal vector of curve γ is 
